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’ In,assessments_of(excellence in higher education, ‘questions

X _ ) . p .
-7 of scholdrly_productivity are often pivotal. ' Research and

L

: . - .
publication are the driving forces in the modern universigy, and
evaluators of university programs are attuned to this fact.

‘ From 1ndiv1dua1 promotion and tenure decisions to overall

T L 1ns;\tut1onal prestige, scholarly research is a fUndamentIl . 3

X
issue. . ; o ' e o _ o,
. ' v s
. A variety of procedures have been used’'to measure

¢ . : -

productivity. Some researchers have surveyed faculty or .

administraton§ to obtain rankings of universities and:

departments. nghérs have- - used the~quantity or quality of

publicqtions to rate programs, sometimes including presentat?bns
: !

of papens'at'conferences. Another measure is the type and . . P

2 ~ amount of fundinq obtained by a department and, at the
(ﬂ\ . university level, characteristics such as faculty salaries and?y

research expenditures have been linked to faculty productivitg.n

Telaae ot U0 o Lt

N ] Finally, citation rates, a measure of beer recognition, have

been used to-assess scholarly accomp]ishment. In some way,-eigp

of thesg measures’ has’ been associated with productiyity. .. j :_f
This study addressed tne construct va11d1tx oﬁ%acholarly _' .

productivity: How this concept has been defined. and how

' Paper présented at the Joint Meeting of the American Educational Research

. - : Associgfion Divisjian J and the Association for the Study of:, Higher Education,
lfRi(? : San Fr nGiBOO, California, October 28 30 1984. _
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’ - various ways of measuring it compared. In particular, data
pertaining to. schools of education were examined. The . A )

. perspective was - that of an administrator ov evaluator who must
.V\ collect and assess information regarding productivity.
dlscovering in the*process what data are available for mak1ng
.valid, useful comparisons among schools of educatzqn. ‘what
prob}ems occur in gathering this'data, what relationships ‘exist -
’ _among_measures.Jgnd what interpretations can be méde. These
'1ssues are of consjderabie practiCai Ejgnifdcance. reflecting
. processes that often have a directpimpact oy tne future_of a
program, a school or a career. | | -
Interfelationships among various Ymeasures of productivity
have been explored in‘different nays by several researchers.
Hagstrom (1971) determ1ned that a 51nqle, unrotated factor was

w

suff1c1ent to account for most of the variance among 188
) 'un1ver§1tycsc1ence'and mathematics departments on ten‘variagies
related to institutional oualtty. 'Aetin and Solmon discovered }3
two factors,“" cholarly excellence of facultv) and ”commitment |
to teach1ng,'.1n their factor analysis of a quest1onna1re on .
undergraduate excellence (Ast1n & Solmon , 1981; Solmon & Astin,
° S 1981).  They: also found evidence that overall institut1onal -
- f prestige is an 1mportant aspect of ind1vidual departmental
rat1ngs. Another s;udy .(Andersen, Narjn, & McAllister, 1978)
_used regresswon tethniques to predlct prest1ge\rankings from\
various publication and.citation'data, finding that variabjesm,'. p?

' related to size. as well as to quality, are pred1ct1ve of o .

preitige. Endler, Rushton and Roed1ger (1975) correlated both -
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pub]ication &6unts and ‘citation data with other'measureé.

-

concludwnq that citatwon rates- may be better than publlcatzon

counts as a\measure of quality. :Eash (1983)-prpduced composite

1

rankings of schools of.education using conference presentations
. . . - - ' * . . N
and publijcation counts, v . . - '

. . r
v * ‘.

» . This &study .. examined'relationships among a series of
'measuces of productivity for a 51ngle sample of schools" u51ng

caﬁputerized data bases ea51ly 8CCGSS]b]e to any researcher. In

»*

_pact1cular, the results of C1tat}on analysis, a method not often

used in many fields, including education {Kroc, 1984), was i}h-
- . ) ) . \4 . <4 : .
pared with other data.- -

" ~ . Y @
Method . ;o
S Z ¢ 7.
Sample ' : . ‘

A non-representative sample of §1 schools of education was

chosen from'kankings in- other studies tO include as many of the,

most productive schools as possible (see Table 1). For each.

school faculty lists were obtaine%,from 1981 course cazflogs or

“by wr1t1nq drrectly to the university. Measures were made of

the following vafiables;‘ Citatiohs; rankings from previous

studies, publications, cOnference participation, fqndinq, and -

general 1nstitut1ona1 characteqist1cs. ‘P%E:\f:i the 4600 . @

faculty dnc]uded in the study were-aggregated at the school '7)

-
~ LA .- '

level., 4. L '. - _ -“ . ‘f"°

. e

, " A 4

The number. gf citatwbns for each faculty member in the 1981

Soc1al Science Citation Index (SSCI) was ‘counted.  The SSCI .

(ﬁ%sts.-by author. citation§ of that.author's,work-during a'giveh

{ ,
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4600 faculty. Based on prevlpusly obtawned cltatlon data.

year. A'set of rules ‘was developed to standardize the count1ng

I

procedure. and two ludges were trained, enabllng an assessment -
pa L

to Lﬁ made of the reliability of cltatlon counts, The obtalned'

rat%r~¢orrelat1on coefficient of r=.90 1pdlcated that o, 5

]

'citat1ons can be reLlably counted

1nte

- “ +

— The, SSCl provod to be a.'rich source qﬁ data,—fully . B

&

ﬁ;eﬁgrenc1ng 168 education. Journals. as wetl asgmany other
Journals ln related f1elds, on an annual basis. A more thorough-‘

. d1scu5510n of SSCl c1tat1on analysis occurs elsewhere (Kroc.
L]

1980). o | .

- b L]

Rankings from Previous Studieé . .
. - : ! .
%, .Rankings of schools of -education from nine 3tudies were

recorded. Flve of these-rosearc% efforts (Blau & Margulies,
- N - 1 ’

1975; Cartter, 1977; Ladd.& Lipset, 1979; Sieber, 1966; '

-

Nalberq,‘1972) were surveys of elther educatlon faculty, AERA

members, or deans of schools %f educatlon. The‘other four S '-ﬁ

3

studies prodcued ranks based on publication counts "(West, 1978),

AERA presen;otions (Dole, 1981; Schubert, 1979) or both (Eash,

l983)..\' o T o

A

Publlcationsx- \ | ‘ B o ‘ oo {
Two data.boees, Researcn in Education (RIE) and the Current :gg
‘Index to Journals in Educatipnl(QIJE) were searched using the _c*
ERIC system. _The-nlgh cost of»ootainlng.thls lnformatlon_?or | _xxkﬁ
each faculty member ehsured,tnat'there were.llmitathns on the | efﬁ
uamount of data thet could be collected and on tne-number of ‘:c %Fﬁ

#

'f}culty.surveyed resultung in a dec1slon to sample 25% of,the _._ﬁ




faculty from each unive}sixj were, split 1Eto four strata, and an

optimallplfocation 40rmqla'¢Cganrnn.‘1923, n. 93) was used to _'

] determine the proportion of onervations within each strata _ o~
") . -“ ‘whjCh wbuid\mfnimize thg_standard erron”o} the mean publicﬁtion '
. «-‘ . 'counts. ', - / '. ‘ '_ o \
- | Cohference Participation‘ ' N A N *
i . s “ Eonferenca paréicipation Wwas m;asured by counting the T 4

.
» s *

number -of presentations l1sted in the annual meet1ng programs
<
at two conference the Amer1can Educational Research Associa- .

b t1on-(AERA)‘conferencg; in 1981 and 1982. Two consecutive AERA -
Ld b ’ . ) {
v conferences were surveyed to control for bias due XO the meeting

" 3 - ‘ . ..
Jocation: The 1981 conference was h®ld in Lgs Angeles, while

A}

the 1982 location was Boston. \ All types of AERA presentations

were given equal weights, except discussants, who were not

- -

counted.

Fund1ng ~
-_\ : Only one access1b1e source of funding data was found‘ the _'“"ﬁ
' /’f“ .Smithson1an SC1enﬁe Informatien Exchange (SSIE), an agency that
compileJ and stored for computer access.information-onjgrants‘ 9 T

issued between 1978 and 1982. . SSIE received project
descriptions from over 1,300 organizations: federal, state and.
local government agencies; nonprofit associations.and founda- = .

] ot B RS .
tions; colleges and yniversities; and,'to a limited extent,
[ v .
- pr1vagg 1ndustry and foreign research organvzations. Approxi- "
mately 90% of the information was provided by agencies of the

federa] government. Unfortunately. the SSIE was phased out late

+in 1981, a victim of federa]-budget cuts. Howeven, the National




. The. dlSSO]Ut]Oﬂ of the SSIE was not a problem in this study,

Fa

Technlcal*gnfprmation Service (NTIS) has assumed "a, port1on of
4
SSIE's former services. but does not yet gather ofta from the

agencies whicm are most 1jke1y to fund educational research.

2

‘since funding data Was ava11able through 198

L

The orqanizatdon of the SSIE data base ma

L

it'possible toib

" enter the program and univers1ty name at a computer terminal and
receive a prinbout conta1n1nq abstracts of the governmenb grants.
obtained by. that education program between 1978 and 1982;_ Each ;';
abstract listed the grant's. invest1gators. t]tle, sponsor1ng . eil .
organxzation, perform1ng organization, funding peniod, and |
dollar‘anOunt., Unfortunately, th1s 1nformat10n was not always
eomplete; in favt, 30% of the abstrﬁcts did not l1st a dollar

A:amount for ehe grant. Still, it was pogsible to count the
number of grants obtained by each program, as well as to get

.some indication of the money involved.

_Institutioné\'Character1st1cs .
B A1l universities that Feceive federal funding must report
_ . . YT . ‘
- certain information annually to the government.,” This data is

documented in the Higher Education General Information Survey

(HEGIS);and is ;:available on magnetic tape.' Variables whicn were -é
‘access1ble and of interest for this study were dollar amount of 13f$f
government grants and contracts per FTE (1978-79), total “ |
research eXpenditures (1979~ 80). total expend1tures (1975-80),

percentage of doctorates granted (1979 80). and average faculty

salaries (1980-81). A1l of these measures were at the unuver»':’jzie

91ty;leve1, not'ag'the school or.department leyel. ’ "_.%;
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: { 2 Two sets of rankwngs of schools of education were produced  :”;
. .. ..... . . V : L ._
* L for each variable, one based on total counts for each school'and "
- o s

L

the other on.totalncoun;&,divided'by the number of faculty in
T ' each schoql Comparwsons of the 51x sets of'variabﬁeé, uSing
~ both un1v$ of ana1ysws, were made by gxamwning correlation

ts prov1ded data

"W v coefficients. .The gatterns of ‘these cpefch;
\ .. . on how the variapies in this study were intef—re aged as well

as how they compared with mgasurés of prphuctivity from other

. . S | \ o
studles.r e - _ | . .

H ‘ B !

RESULTS .
Relationship Betweén,Citﬁtion Counts
* and Rankings from Other Studies . -
? ; As discussed, a'humber of studies of education schools, have
. -~ - -

‘been done. The ran1ngs resultvng from these studies were 'Q:

-

correlated wibh oné another as wel] as with citation q/ya,
producwn; the coa{f1c1ents an Table 2 On the d1agona15 are the f
~number of schools which were ranked 1n the study. that is listed
‘v_ii\the'tOD of the column. For example%lthe ‘ranks for 23 |

programs which were available from the Dole (1981) study,
correlated .26 with rankings frow-the Ladd and Lipset (1979)
stﬁdy. Five'sets of Eankings (Cartter, 1977; Ladd & Lipset, L
1979; Sieber,.1966 Blau and Margulies, 1975; and Nalberq; 1962)

were based -on surve;s whwch asked respdndents to llst the top -f w;
schools. of education. The correlatﬁons ampng these. five studies .‘Qt

showed considenrable variation, indjcating how survéy nesponsés
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ffcam differ. For exampMe, both Cartter (1977) and Ladd and ~"&L;¥”

" be very consistent, even when sumllar questions are asked of the'

rankings with those of Eash, uhen asked to rank schools’ of

'COrrelations with those calculating results on a per faculty

- v

discover the most distingu\shed schools of educat1on. Yet the1r =f;

J

rank1ngs correlated only .l .. Prestige rankinqs[ then may not':
. J

same group of respondents. o

Studies that obtawned less subjectijve measures of qual1ty

\*

¢
fared somewhat better when compared w1th one- another. Sghupert.‘

(1979), Dole (1981) -and Eash (1983) used AERA presentations as
measures for ranking programs. Schubert counted total presen-

ot

“tations, Dole .used presentations per faculty, and Eash reported'

-

both. 'The ranks of Dole and Eash show a correlation. of .70, :

.wﬁile those of Schubert, and Eash torrelate m§3, an indicatjon %

L 4

that AERA presentat1on counts are somewhat conspstentq : -
“Similarly, Eash (1983) and West (1978) ranked programs

accord1ng to the ’otal number of art1cles appearung j

seducat1on Journals. The correlation between these studwes;
r = .49, would probably have been highpr nad more of the same
journals been surveyed. . Nonethelees, there'is evtdence .of
moderate reliability in ranking by counts of journal artlcles.

Results of studies us1ng total faculty counts showed low

basis. For example, the AERA presentatwon ranks of Dole and

Schubert correlate“only «19. In general. rat1ngs using the

faculty member as the unit of-analysis correlate more highly

with. prestige rankinqs,'as shown by comparlng Walberg' s (1972)

Y
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. education; survey respdndents seem to think more in terms of

2 E | o research productivity per faculty member than they do of total Y

’

roduct1v1t .« : o ' i P T
Py p Y : : | T ' X . - \

: _ Mean cltat1on ranks _correlated moderately to strongly M1th
A _ ' I :
-+~ all survey rank1ngs except ‘Ladd and L1pset s and, W1th aJl other

{ - rankings ‘which used 1nd1v1dual faculty as the un1t:of analysis.’

N Y,

'The h1ghest correlations were w1th the Cartter survey {r” =

. £

..':._ .83) and w1th Eash' s rank1ngs of AERA presentatjon5~per FTE .i i

) R

- colr = .65). Mean citation rank, then, showed a relationship . -i.
' ° w1th the rank1nq ‘methods used jn'oihem_studies._t. ‘.;. L. .,f
-Although«mean c1tat1qn rank correlated well with‘ether |
types of retfngs, total citation counts were mot as strongly -_ .
relatedftg other~meésuke§. Percentage'df faculty with zero | )
. ' cita{ions, on the other hand fo]lowed a.pattern identical>fo

: that of the 7éan citation rate, 1nd1cat1ng that they both may bes - ~2§
tapejng the same d1mension of productivity. :

- Publication“Counts

-

LN

Publ1cat1ons were est1mated from data in the ERIC system. 7
Two other studwes (Nest 1978; Eash,r}983),used publication

‘counts as a method for ranking programs. Table 3 shows inter-
| 4 . er- .

e correlatdons.among‘the.ranks produbed from'theS@ various methods
_oﬁ measuring publications, while Table 4 displays correlations «;ﬁ

between publication ranks, CItat1on measures, and rank1ngs from

-

o T The consistency between Eash s coumis of articles in the 14

< »

journals and the pub}ication measuyres in this study was shown by ;J

. F

the strong relgtionship betwéen Eash's total articles and the
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4 . atotal ERIC publication rank (r = .75) as well as by the * "
. N . ' : 9 _ ' i e
« correlation between'the two FTE counts (r = .63), MWest's R,

R sl method offranktng (ba§ed on total pub\ication counpts in 2

‘f”;" '},- ‘ jogr;pfg) did.not gorrelate as well, w{th either.of the other
~ medsukés:(r.“t-.33 with_tofél,ERiC publication rank, and %I =
.49\w%ih Eash's total counts). |

"L f ) o The cbrrqlatiéﬁs.detween publication rankings and'oihér
~ tybﬁs_qf rafkings ;howed a wide range.of1values. Iﬁ general,
-(f‘ - | tho@gh, the.five survey results had more in common with per .

-7 : fafulty measures ofpubiications than withrtotél éounts: four ._;
.f ‘_’-  out of/sz five studies had higher correlations with per faculty ‘- .

’ publjcation'rates.5

Citation ranks were not strongly related to publication

“~~

counts, ‘as shown by the coefficients in the first three columns
‘ . of Table 4. Mean citation rate correlated only .34 with Eash's -

FTE publication ranks and .39 with per faculty ERIC publjﬁation'

P
\

ranks, while total citation rank showed a ;imilar degree of
'relationship with the three measurés of total publications. -A

‘ B stronger correlation, though, was found between the*perceptage

-

of faculty with no citations and per faculty publication ranks.

S may be that those faculty who are more often cited have quite =
variable publication'patterns, thus lpwgring'ahy'corkelation M
between citation and publication rates, while thoge who are not :fsgg

cited tend homogenously not to'bublish.ﬁth?reby increasing thq

relationship between publicqtion rates and the percentage witﬁf

no citations.

»

1t should be notjx that the publication_counts in this .
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A § AR

study were based on combining entries from both the CIJE andy
RIE. Tnese pub11caflon counts, thien, 7nclude bpth journa]

articles and “fugitive" literature such as technical reports and

“ RN -~ .

evaluat10ns. - . : .

3

Conference Pégt1c_pation / -

AN

Each school of educat1on s participation in the American

/ V4

' A
Educational Research Assoc1a;1on conference was assessed for two

years, 1981 and 1982, -Ihree other studwes used AERA participa-'-

tion as a means for ranking prooramsa Sghubert (1979) used data
from 1975 to 1979 to obtawn counts ‘of total presentatlons by *
eacth school of education., Dole (1981) used Schubert.s figures,
d1v1d1nq .each total by the number of faculty to produce rankings
wwth faculty as the unit of analysis. ‘Eash (1983) counted AERA

presentations over, a séven-year period, 1975-L981, com_gﬂ

‘both total and FTE rank1ngs of schools. Table 5 showSiw:
1ntercorre1at1ons amonq these three stud1es and with nhe ranks
" from this study. These_coeff1c1ents ﬂndicated greater consis—.
tency among AERAhstddies than_anong studies of -publicatian

rates. 3This seems-reasonablg, given the ease'yith'which AERA ;
v . - C' . X .

participation can be judged. from the program meeting noxes, and -

the’ fact ‘that each publication study used counts from a differ~ °

>

ent set of journals.. ' \ o . . R

. Table 6 indicates corrélatioos between the yarioos“AERA .

‘measures and_ﬁhree groups of rankings,_representing citation

rates, pub]igation_counts_ang‘prestige surveys., Citation -

‘measures correlated better with AERA presentatjons gnan with,

publjcation-rates...Perhaps.authors'wno_are_cited;more“often-
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have a greater lqclinatloo to submjt their work to the natlonal
AT ,

_\.‘

exposure offered by AgRA conferences.\fen;

. s

. Correlat1ons between AEBA data and publlcat1on ranks showed
'\ a pattern of moderate relat1onsh1ps, Whl]ﬁ prest1qe surveys dld

not cornelate cons1stently with AERA results, as quht be. of ;yﬁﬁ

. N ] EUE _;_ R : T T

. expthed. | . o . - R k’ﬂ'

Fund ) - .'. | -, ' ; : . 3 W “" . 'I.“_:_, o
i oo TR
A computer search of the Smithsonian Sc1ence lnformatlon ;S

¥

Exchange (SSIE) elicited lists of abstracts of grants awarded to
schools of educatnon between 1978 and 1982 From thzs 1nforma~
tion, the number of grants for each education program as well as

Ay

“the dollar amount was extracted

Correlatwons between fund1nq data and other indices are f‘.' '”%Q
and?cateﬂ in Table 7. quher correlatlons are apparent for the o, :_ :
Qnumber of opants (flrst two “ows. of ‘the table) as opposed to f_'f '%_k
eollar amounts (last two rews) As ment1oned prevlously, there 3tvﬁi§

I

was deficulty in obta1n1ng complete 1nformatvon on the amount .

i
- M N
.

> * [ ! : . . <

j | | , R
. . n’ S
y on rates correlate better than publ1cat10n '

-t
v

of the awards'

Clearly,ﬂeﬁt

:".. : ‘u
.

counts OR AERA presentat1ons w1th fund1ng data. If the case is ' Tﬁ
o ('/ .'JN-: " O "‘\“ " ) ' ’ .
made that more product1ve faculty aee better able to obtain ¥ - .
v v ! .. ey .
“grants, then these Gorrelatlons enhance the val1dﬂty of '_ : S
. ! /‘, }.- : i e

--7c1tat1on counts as an indek. ef scholarly work part1cularly in

-I )
(.f Iu -
LY
\ \._.\

.comparzsop wlth publwcat1on data and AERA conference part1c1-'

SEEr
_patton.' lt may be that more clted scholars wrlte stronger grant

| proposals or: that the:r reputataons 1nfluence the dec151ons

Ce . i . -

fof the grantlng agénc1es.—- o . . R .

.....




- \'311' | ~lnstitutiohal Characteristics o | B

*;Qiﬁ*', ' The Higher Educatlon General Information Survey (HEGIS) was T

LR the source for data on fave variables: percentage of doctprates e

*
.

'fgranted. total research expendrturesx total ove'rall‘expendi-i

'[tures. government grants and contracts per FTE and average, .
fif_hﬁaculty salary.'.All of these variables were measured fod/the
‘7‘_ent1re university. not "at the school of education level and

reflect ‘either the 1978-1979 or the 1979-1980 academic year." i
TTe N e Table 8 shows corre]ations between 1nst1tutional charac~'
_,//terustacs and four sets of variables conswdered in thls study

. . citat1on rates,. pub1ication data, AERA presentation ranks and - =i§3

]

funding information. These,coeffaclents show that data reflec- L
tiveiof-the'university as a whole was related 'to department-

level dndicators of prodyctivity. This was, tre for the schools - 53

;///’fmf:zgea//)of education.in this study across all measures. Perhaps B

- un1versit1es which command greater resources. and hence can

afford larger salaries and expenditures, are able to attract

- more prqduqt1ve faculty.

‘s with the SSIE funding data, institutional variables, . .. 3

' R especially\eypenditures, grants:and contralts, and.salariesf ' E

. .-tended.td correlate'best with-citation rates. Although the halo_ffﬁ
effect may have been an issue with these data. this does not “.%

v . explaim why citation. rates are the strongest correlates. A more:_'}ﬁ

'.likely explﬁnation may‘be that these institutional variables h@?ﬁ

-"a. direct or indirect influence on departmental praductivity, and

the.numper of cita}ions-were a better reflection of this. - ,'qg_
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| Few Qou‘ld'dou’ht the importance Qf'sch‘olar-ly productivity in T
. | ;niversity,fife; ygg obtaiqiné measures SQitable Xor making ‘

| cdmpar;sons among'univer§itie; ﬁhy@be diffi;ult gnd.controvég-

-

"sial. This, study. provided comprehensive data on several
S PRI R- )
relevant variahbles for a selected sample of schools of educa-
tfont"Relatioqships among these measures suggest several points
- L'y ) . . N

related to constFuct validity. S~ ' : ;

~N . ——
First the tendency for prestiqe survey results to _ S

4 : . -
R TR

corre]ate more highly with means-rathe( than with totals on

. ' other measures was an indication that the program size was noﬁ a .
shqnificant.determinant bﬁ-pneétiée: quality was ‘more. important v
-t ’ “ ¢ “ . . ! ’ il ¢ "
thdan quantity. ' .
_ -

Second, surveys had an”annoying féndency to show inconsis-

tent relationships with gne another. Although the small number
“oftschools- ranked in some studies, as well as d1fferences in o f?

when the assessments were made, may have contributed to this f;f;f

.-

problem, the r"elg,ira'bility of Surveys on reputation was‘\ot R

-

L . evident ig.thesé data. X ' E T

.- Third, the moderate corre]at1ons found g@ong the var1ous

.
4 - R

measures 1nd1cated conSIderabLe shared variance and perhaps, , :xﬁ

».

o Justif1cat1on for. thinking of schd‘anly producbxvxty\Ln schools,

-

K ' of education as a" un1tary conce@t.

R Fxnal1x. ‘citation analysis, a reliable process with a
D 3 "
' compe]ling and 10910&1 bas1s, produced data wqich.showed a

[

stronger relationship than did any - other measures with funding

¢ L]
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and institutional variables. The evidence in this.study implied E
that citation counts are most central to the concept of. . A
’.'.\ v . . Lo . N i ey
b?odu@tivity. Although all measures are somewhat flawed, ' LT
. particularly when?used to evaluate indiviadual careers, the T -
. i ‘ . o . N - Ty

citation rate may be the hest single measure ‘of scholarly work. . -
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Arizona state University - —

- Boston University ’ . - ~

University of cCalifornia at Borkeley

University of California at Tos Angeles . .
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rsity of Colorado’
Columbia University
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Georgia State University a \
. ' Harvard University - o e ,
University of Houston o o : _
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: o Indiana University S e
. C .University of Iowa _ <, :
' University of Kansas |, : :
) University of Michigan - o
. . Michigan State niversity _ - —
| University.of Minnesota - o ' e
University of Missouri - ' ' | . "
University of Montana ' : C : N
University of Nebraska : S ‘ — v Ty
. New York University tos // o , -
o - .University of North .Carolina: Chap®l Hill ~ /
- Northwestern University B - ' ,
_Ohio'State*Uhlvarsity; . /'\ c . S R
~University of Oregon _ . R : .
Tniversity of Pennsylvania o Y
Pennsylvania State University ' : - A
University of Pittsburgh
Purdue University.. = .
University of Rochester

- . Rutgers University - i o -
¢ - University of Southern California ' S
" .. Stanford University . : '. S

- Syracuse University =~ _ : s ro S
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